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Fig. 2. Influenceof the stiffness
constant ¢, on the dispersion curves
for symmetric mode waves
propagating at 45° to the fingers.
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SYMMETRIC PLATE WAVE IN A FIBER-REINFORCED COMPOSITE LAMINATE

a) Exact Linear Elastic Solution

A cot(C,wh)+ Aycot(( wh) + Ajcot(Cywh) = O

A = Cz[(E§ * Cg)qzz - & - Cg)qu][(as - 03)‘53%1 - (@, - 204)539721 B achqzl]
By = L& + Dy - G - D)l - a)iiay, - @ - 2a)Eay, - oa,)

2
A3 = 4a4§2C1C2C3(QMq22 - q12q21)
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APPROXIMATE PLATE THEORIES

Classical plate theory

L 2 a2 2 2 A
Cpfhy *+ Gy, PV (€ *+ Cshmyn, 0

.. T N
(6 *+ Csmymy (Csny + Cpiy) =PV

X 2

_ _ 2/
Cyp = Cp 3y
¢y - CppCCy/Cn
Css = Css



Shear Deformation Plate Theory
u, = ulo(xl, Xy, 1)
P uzo(xl, Xy, D) (14)

U, = x3w3(x1, X, Y|

Assume plane wave solutions of (21)in the form

0 0 itkx, . k,zx - wr)
- KTy 2 ’
u/= Ue
0 o itkx, + - Wi
A Uze’( R ) (15)

p ki | hry o)

u
y,= ¥,

wher e kl, kz and k3 represent the wavenumbers al ong the X, x, and X5 directions, respectively, and @ is the circular frequency.

' 2 2 2 : |
~(A ki +Asdr ) +Lw ~(A Ak K, 1Ak, i |’o ‘|
(A, HAskky (A Ak 16 iA,qk, | = jo[ (16)
; : 2 2 : 0
i iAok, ik Dygki “Dyy +A +Lw?

where n; = cos ¢ and n, = sin ¢ ; ¢ is the wave propagating angle, and k; = w/V n,, k, = @ /V n,, V is the phase velocity.
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EXPERIMENT & RESULT

A [0],6 12 X 12 cm’ uni directional graphite/epoxy plate is used in the experinent.

¢, = 155.01, ¢, =6.44, c,, = 15.6, ¢,; = 7.89, c;; = 5.00 (Gpa).
p = 1.56 g/cm’.

Group velocity V,
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CONCLUDING REMARKS

The phase and group velocity of symmetric plate waves is analyzed.

A Comparison between measured and calculated group velocity for a unidirectional
graphite epoxy is presented.

The agreement of the results yield the validity of the characterizing the elastic
constants from measured low frequency extensional mode ., velocity data.

The influence of all five stiffness constants on the dispersion curves of symmetric
plate waves was theoretically investigated. All but C,,were found to have an
influence on the dispersion curves in this frequency range.



